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In The United States Patent And Trademark Office 



Applicant(s): 


Robert Cochran and Jeffrey D. Ferreira-Pro 




Assignee: 


Hewlett-Packard Development Company L.P. 




Title: 


HIERARCHICAL STORAGE SYSTEM 




Serial No.: 


10/697,821 Filing Date: 


October 29, 2003 


Examiner: 


Vy, Hung T Group Art Unit: 


9535 


Docket No.: 


2003 1 1026- 1 Confirmation No. : 


9535 



Irvine, California 
September 1 8, 2006 



COMMISSIONER FOR PATENTS 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Declaration Under 37 CFR 1 ,131 

We are applicants of the above-identified patent application and co-inventors of the 
subject matter described and claimed therein. 

We were employed by Hewlett Packard Company, assignee of the above-identified 
patent application, at conception of the subject matter. 

We believe we are original, first and joint inventors of subject matter (process, 
machine, manufacture, or composition of matter, or an improvement thereof) which is 
claimed and for which a patent is sought by way of the above-identified application. . 

Reference Matsunami et al. (U.S. Publication No. 2004/0193760), has been cited by 
the Examiner in rejecting Applicants' Claims 1-25 under 35 US.C. §102(e). The 
international filing date of Matsunami et al. is March 27, 2003. As described herein, the 
subject matter set forth in Claims 1-25 of the application was conceived in the United States 
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prior to March 27, 2003, and the applicants proceeded with due diligence from prior to the 
reference date to the filing of the application. 

Prior to March 27, 2003, we conceived of the subject matter that is claimed in the 
above-identified patent application. Also prior to March 27, 2003 we filed an invention 
disclosure with Hewlett-Packard Company, assignee of the above-identified application. The 
application was prepared and filed in due course on October 29, 2003. 

Attached hereto as exhibit I are five pages that comprise a copy of an official 
Invention Disclosure form that is used according to official Hewlett Packard procedures. 
Versions of Invention Disclosure were prepared and submitted on March 8, 2003 and March 
1 1, 2003. The first two pages of the Invention Disclosure include reference material, title, 
inventors, and inventor contact information. Third and fifth pages describe technical aspects 
of an embodiment showing the claimed structure and techniques including the siorage system 
comprising a storage array containing a plurality of storage devices of at least three types 
(including Fibre Channel (FC) and Serial ATA (S-ATA) and having a respective class 
hierarchy. The disclosure also shows a controller coupled to the storage device hierarchy and 
capable of executing an hierarchical storage management capability that selectively controls 
access to the hierarchy of storage devices corresponding to claims 1, 10, 18, and 25. Also 
shown are specifics of the priority of the hierarchy, as claimed in independent claims. 

We declare that all acts in conception of the invention occurred in the United States. 

We declare that all statements made herein of my own knowledge are true, all 
statements made herein on information and belief are believed to be true, and all statements 
made herein are made with the knowledge that whoever, in any matter within the jurisdiction 
of the Patent and Trademark Office, knowingly and willfully falsifies, conceals, or covers up 
by any trick, scheme, or device a material fact, or makes any false, fictitious or fraudulent 
statements or representations, or makes or uses any false writing or document knowing the 
same to contain any false, fictitious or fraudulent statement or entry, shall be subject to the 
penalties including fine or imprisonment or both as set forth under 18 U.S.C. 1001 , and that 
violations of this paragraph may jeopardize the validity of the application or this document, or 
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the validity or enforceability orms> puism, trademark rc^itftraxion, or certificate resulting 
therefrom. 



Full name of joint inventor: 
Inventor's Signature: 

Residence; 

Post Office Address; 



Full name of joint inventor; 

foventor's Signature: 

Residence: 

Post Office Address: 



llnkjj Cochran 




S'.n-t'.iilc, C'A 
r.ii.*-.i:i* l C , A 95747 

,|.»!V: -v D- I : o.-rieira-?ro 



!-i* a H..iii.CA 

; y.ioiva St. 
: r i. CA 95630 



Date: 



Citizenship: U-S.A. 



Dale; 



Citizenship: U.SA. 
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the validity or enforceability of any patent, trademark registration, or certificate resulting 
therefrom. 



Full name of joint inventor; 
Inventor's Signature: 

Residence: 

Post Office Address: 



Full name of joint inventor. 

Investor's Signature: 

Residence: 

Post Office Address: 



Robert Cochran 




Ferriei 

2k 



?A 

TFigueroa St. 
Foisom.CA 95630 



Date: 



Roseville, CA 
3256 Markham Way 
RoseviHe,CA 95747 



Citizenship: U.S.A. 




Citizenship; U.S.A. 
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Tm Thf Unttfp Statkq Patpmt and Trademark Office 


Applicant(s): Robert Cochran and Jeffrey D. Ferreira-Pro 




Assignee: 


Hewlett-Packard Development Company L.P. 




Title: 


HIERARCHICAL STORAGE SYSTEM 




Serial No.: 


10/697,821 Filing Date: 


October 29, 2003 


Examiner: 


Vy, Huog T Group Art Unit: 


9535 


Docket No, 


: 20031 1026-1 Confirmation No.: 


9535 



Irvine, California 
September ) 8, 2006 



COMMISSIONER FOR PATENTS 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Declaration Under 37 CFR 1.131 

I am patent attorney who prepared and filed the above-identified patent application. 

"Reasonable diligence is all that is required of the attorney. Reasonable diligence is 
established if attorney worked reasonably hard on the application during the continuous 
critical period. If the attorney has a reasonable backlog of unrelated cases which he takes up 
in chronological order and carries out expeditiously, that is sufficient". Manual of Patent 
Examining Procedure (MPEP) §2138.06. 

Hewlett-Packard Company has an extensive patent program, having tens of thousands 
of patents globally. Patetit procedures include review and analysis of a large number of 
patent disclosures, leading to assignment of selected disclosures for patent preparation. 
Hewlett-Packard Company exercised reasonable diligence in review and analysis of the 
disclosures from submission of the disclosure on about March 1 1, 2003, to distribution of the 
disclosure assignment of June 30, 2003. The review and handling time from March 11, 2003, 
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to June 30, 2003, is believed to be reasonable and normal for a technology company of the 
size and technical complexity of Hewlett-Packard Company. 

On June 30, 2003, 1 received a disclosure document and request for quote from 
Hewlett-Packard Company, assignee of the above-identified patent application. I diligently 
prepared the application and filed on October 30, 2003, including interaction with inventors, 
preparation of the patent draft, preparation of drawings, and review by in-house corporate 
counsel. The disclosure document was received by Hewlett-Packard Company on March 17, 
2003 showing diligence from a time just prior to the reference date of March 27, 2003, to 
filing. 

I have attached copies documents that establish invention conception prior to the 
reference date and diligence from a time prior to the reference date and filing. Evidentiary 
documents include: 

Exhibit I is a copy of the disclosure document received by Hewlett-Packard Company 
on March 8, 2003, with supplemental addendum on March 8, 2003. Other dates that establish 
earlier conception are blocked off. The first two pages of the Invention Disclosure include 
reference material, title, inventors, and inventor contact information. Third and fifth pages 
describe technical aspects of an embodiment showing the claimed structure and techniques 
including the storage system comprising a storage array containing a plurality of storage 
devices of at least three types (including Fibre Channel (FC) and Serial ATA (S-ATA) and 
having a respective class hierarchy. The disclosure also shows a controller coupled to the 
storage device hierarchy and capable of executing an hierarchical storage management 
capability that selectively controls access to the hierarchy of storage devices corresponding to 
claims 1, 10, 18, and 25. Also shown are specifics of the priority of the hierarchy, as claimed 
in independent claims. 

1 Exhibit II are nine pages of an official document for usage in Hewlett-Packard's 

Disclose 4.5 - HP Invention Disclosure System. The document includes invention disclosure 
material on the first two pages, inventor information and other administrative information on 
third and fourth pages, some of which is blacked out for privacy purposes, and the final five 
pages are disclosure materia] that duplicates appendix I. The disclosure materia) shows 
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submission on March 11, 2003, showing invention prior to the date of the reference cited by 
the Examiner. The fourth page shows that the disclosure was received by the Hewlett- 
Packard legal department on March 17, 2003. 

Exhibit EI is an email dated June 30, 2003. In combination, exhibits II and III show 
diligence in review of the disclosure and determining whether to proceed on the application in 
the time from submission of the disclosure on March 11, 2003> to emailing the disclosure to 
outside counsel on June 30, 2003. The filing date of October 29, 2003 indicates diligence in 
working with inventors to prepare the application, and review by corporate counsel. 

I declare that all statements made herein of my own knowledge are true, all statements 
made herein on information and belief are believed to be true, and all statements made herein 
are made with the knowledge that whoever, in any matter within the jurisdiction of the Patent 
and Trademark Office, knowingly and willfully falsifies, conceals, or covers up by any trick, 
scheme, or device a material fact, or makes any false, fictitious or fraudulent statements or 
representations, or makes or uses any false writing or document knowing the same to contain 
any false, fictitious or fraudulent statement or entry, shall be subject to the penalties including 
fine or imprisonment or both as set forth under 18 U.S.C. 1001, and that violations of this 
paragraph may jeopardize the validity of the application or this document, or the validity or 
enforceability of any patent, trademark registration, or certificate resulting therefrom. 



Full name of attorney: Ken J. Koestner 

Attorney's Signature: Date: 

Residence: Newport Beach, California 

Post Office Address: 1 8662 MacArthur Blvd, Ste. 400 Citizenship: U.S.A. 

Irvine, CA 92612 
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Exhibit I 



AHRS-ERS 

Q 



Rev. 1 



External Reference Specification for: 
AHRS - Array-based Hierarchal Rotational Storage 

[To tetcmpvrjfrt P alert Oufeattf* by H» same name, intended bfraMMpt/aaJildand daia thai 
Borneo* atfted m thecrtctfiid use the 6RS tok^lenwn a vrwwng model] 



ThU mbnarl SkelCh: 7'*ii cwi c** asm na-n «r - 'w** m niOTKii*ai wwap «ptan*«w u** 

ThtpaiflrtiteKritMii a an* »»» formal rJftadq mnsm. vm b * nmwrtirtaJvur^.f.f l2*atf tw-cwa Mfl- 
iftllwmwfitFCdlGiaJ. tacit .puton nave ^itfATA|toTiiwlrMDft^^^ pwJ 
:f ifca-} Storajl afdWUHitf HBV-I'po tar tin** us*r cub tttm 

5^TAav*C40.ierj:alte1»«MyiwcnDi: xniroj ari SAtMMJy TO^vvnrttanfcwi*Hi* wvaniMimwvacf 
POBtS5*lid 5u Jft dilnuiwihr. tne wmo aircy rtiftmo Ituvfrjro cinpanWBdlo 3**r *o.-q 5*T a tfxupo Ion t-' 
ac«ut tntfwwOW*lflP infWtocd KSMI anJra rcmn sort* toraiiwdl tfuwHwm ard ui^cdtbtOaKi'BflW nwa^ 
»na r< «W tfyrcplBft: nsr GiiStftoiifdani r* «V <r n^h pft^lwfcmuncn -ston**? rcr mh kh tihora a nis mn>> 
ailrcranc w=uj 1 ito tKiflt^ii * .» » ac h«sci win ttvotsl iirtar laww iiucniisuVti 

, Pl.ttJS-Pilmav Lodal Miit)fVl2aJrp53Woc*iJxte a 1(10)13501 

• SLV . Gr»a j jhaR Lccni* Mailer. |r,o: *:su&flH«fl}' 

• awQP - C^evup ■MNW frurdnrtl Prtfcdcr i>ti >ci won/nrf; 

urajtttsadfr Wfl fompsrailli^MiSly/Wtta nSfih * d&ofay tasdftjascd i&naviTifl Pa ecocide* ere urv:o-«ef»Krfll 

final wo dtosti S&idioato.OTft onteni wwod'Sarlr^wihl^'OwwJrafl PRUwoyorf pAlOF] Awms-hJ 
ouuoto ooor* na fcr.e Haemcd tUM uppy ai s-aWM! rm:wr Htv « ccou not aumnrdy too 'I sa iC fei J«p 
Oiwtinitt BcoVitb) ««i aUW w « «m«U thai* ddtittibrtnao*. in© cnif* mckup WFS wijkmck si^P l£ 

^;ifrt[iia«r>a^^aradbathuautin^wr(ipcr,ir^ rKr^«tir< ad^l^ecl*uPBC^:cflpptJ?| , TncAhRSccnsttc^Jilbs 



Bob Cochran -KPRcBwta,CA.W5sr^ne^rKcr/S0B^,|Ow*4^ 

Jeff FeiYeira-Pro-hP^ib 



HPConfktenUal 



HP-NSS R&D (NflTwortc Storage Solutions) 
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HP Conlfctefltial 



Page 2 



REVISION HISTORY — 

IIKHM JLVEL INTRODUCTION „ — 

wiut's not mw ~<triqr .uvr) „ . 

WIUVTHSP NKW - TUB rttOPGSFD IMPl^'KMENTS.. 



Revision Hislory 



HP-NSS R&C {Nfitworic Storage SoSullons) 
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HP Confidential Pag* 3 3/2&2Doa 

High-Level Introduction 

Trtttfiwnaj drtlcarrayahav* only 2te^*irfhl«ftNihfc&i btofftfle-. 

thfe patent deacrlbaa ft dtek^ta/ »te tonal iior^i^rartfiy. That to, ^^^f^i,^*^^ 
l*vel©t low-ertea {» 1/3 - 1/5 tf» pilea-af F*C dlskaK to*«-fierfo«nance Serfial ATA* <SATA]i drive* 
*hlch oan be ura&d fof lfiwp«aryS*»kpoded (tm oincal) at*** tar H SkUype Jov* t*age 

use 



6*TA tf1veae**r*al to «he array are not new (nor are SATA^'arraye), wftafl ^newfctKa 
hiera^teai LmbdrfcOf FG*C5i and SAT A drive* h*i the eama array, ^ihi^ttmnwre 
empowered to orter some SATAatarac* Ibr Icwaeeaaa etialcnier del* <e*in Ptt/toae* HSM) 
and to earn* tor crlHcal a*on term and unpredictable stora^* r*ada tttfrt are nd appropriate 
for volatile cad«/a*iared^nerrwry of hgh prteeAieri&rinance non-volatile atoragc (orter whteh 
the** la no pfe-altocowd space). 

Thb concepi to ideal to be vaarJ wto sawerBJ prior p alert euomiMtona In which e*lra atora&e 
apace (MMhoul Ibe eontlralriaot ILUrlcepy lleanae*. pre^flrinfiara or pfMon^waUan) i* 
iraxpcdediy and lemporar liy^»U)kaiy needed wkhia a disk array (m opposed Id having to 
confer (he utconwenUxioS uM> of l>ot epare dl&fca). 5 peomcaUy. (ha ***** e**ed Tsacitup 
Window Ovardral Protoeftiorr (SWOP) in which a cuttocr** (ahai doea ml have Iteeneed UJN 
copy or anopaho* CLretalalty. cr doea not ourrainiy foe vc U set op to 2a ro Dowrt Nne Backup} to 
Bboul id exceed Ihelr backup wtaidcw. Hue lotting Ihe ertk* backup. AHfcS empower* BWOP to 
sahiao* ihe endangered bftdaip ulna temporary iw-voeallto storage Of aufletenl oapadly . 



TTha AHRB concept vroiUdi be a algKUncanl oompeWh<* dtfrafenbalar and pcteftifel hackbut < . 
Customer* euracfled to in* feature wond aa In Ihe toki and htgh*nd range. Thus teatura could 
rc«jU) in eoluto eort^iffnlJono involving algrtfcani pnodueMafcAteaa drag to aaferai paria erf HP. 

NOTE: if Una concept vrero an enaibier lor Just a siftQJ* related! patent, I *ould nave be«n 
Kerflpfed tooomoaie lae tw. However* the lad IhalK equally antoles ai least 4 other 
patents, auggeatfi that It Should not become- etttantf ftdJideiuifled with any oaa of thank 



HP-NSS R&D (Network Starve Solutions) 
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HP Coitfktentiai 



Pag»4 



What 3 * Not Ntvw - (Prior Art) 

• FC Disk arrays 

« SATA Dtek Drt/W 

• Host SW eontioiad HSM (via axtamaJ CDfnpon&nis) 

• ImlrsHW w LUN repilcatiwi <e^. snapshots and fell copies) 

• Imtw-airoy LUM rsplica^on 

- AuloftAID. disk ana/ FW which moves data batwoftrt RAICH and RAJD-5 
disk & Mips, dapendng on wage patterns (stID all high-tost FC disks) 

• Auto-LUN, host SW*Mah mtf^s lies b&hveon RAItM »d RAJD-5 disk 
group? (and 10k rpm aad 15* rpm). depanding on ueefce patterns (stll at 
hfgh-c*$i FC disks) 



HP-NSS RAD (Network Storago Solulkiris) 
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What -is - new ■ The Proposed improvements 

Fkrw/Bra-ba w*d Hierarchical Storage Nlflrtagamfllit (H8M) whhUi a disk army 
utilizing bolh PC Mid SATA <tsk dHm would be new. In this cofliaw, array PW 
couw rjio SATA Btor^ja as unco*nffiillad/unsmichir«l aotf on)/ use ll fee 

» Low lUfcAfle Utaa {kttrtrtl CT towr peri wmanDe) 

• TempBttry (hui <nUcal^ urttiommllUd, i»^^otetia atowga toirt may m may rat be 
allocated nte ipraald LUNa: 

„ S&UUft - Safer Btaap LUN Maya* Refloat 1 27CQ 

* PLWVS * Prto**y Local WtC* Volume Efcaifew 11002013501 

.? 5U*'&MpahatUaMlvM^»^y« »ibmlltel) 

bwoP - Gackup Window Ovcrdrei Pf dadion (n« y&l «iil»niAAd) 
o etc. 
% irrtja-Hrrap LUN anapshoH 

• Irrtra^rnay tia Luw cap** 



TWa corcept b Ida* la ht (a ad wkh aeuertf prter patent »t*mlt»bnr. 

. SfiLMR - Sdfor ap LUM barn* Re*yM[dac*(« »W1 127D1 

• PLMvs v PMfoar> Local Mirny Volume Shadow [tfcWKM #100201390] 

% SLN - snapshot Ltabllhy MliQftDtoh (m* yet auamtladj 

t BV70P - Badtup Window Ovwrdrtl Pro***** (not yal aubmtited) 

« cbs- 

in which ejdia stora gt tpMB <*il**< tha MMfrairrti of LUN pre*aalgnmttn* * 

pre-conftffurBLtoft? h un eKptctrt* «*1 fca«tf*failltffef local* rind ad a dlak ajTBy. 



HP-NSS R&O (Netotark Storage Soduiioris) 
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EXHIBITII 



Disclosure No. 200311026 



Invent 



PDNd. 
2011311926 



Date*ee*IV6d 



ikuiaktm H» Osmium usm «a poafev. Ha p**** («kW« * pumA* * P"*** * 



Gen ft r * 1 1* tmaiion 



TOe AMRS - Array*«ed htemichal RtttaUanal Storage 

Atoirati TradiflottaiJ Oak: array a nave ©iWy 2 levels or nwr&nsNcal atorag* (1) volelUe wild 
elate CBtfrnrttowd-fnenwry. and <2) rwrhvaJettl* htgh^erfotrrwrwe. high-priced 
(M oafltaJMB) die** (fMeliortal si&raga). 

Thla potent d*terlbee * cua* array Ncaatlowi storage htatrarehy. Than 1^ a> 

rDcrareMefioy Inferior lewti^f tow-prte* 1,9 - 1/5 the pttoe «r FC tower 

peifo'ttanee Serial ATA (SATA) dnfeee which nan be umes* tor 

temporary /tm«xpecte<i (ismcrwcal) aMca^e auditor tor KSM -type towueage use/ 

dataaierage. 

SATA dnwa* entemai to the army are Ml new (nor are SATA-onty aiiaye), wfcrt Ha 
new I* WW N*raitiMe&J m&ftg of FC/SCSI and SATA drhf**wtth1ii die wme array, 
wife tbt nrmwaire empowered to alter aom* SATA tfofag* fcr tow aaeeea 
customer data (aa W PW4>a*»d HSW) *nci to retain aome aar erflJcad afloat 
ami unprtidlcttibte stereo* need* thai art nol appropriate fw eaehei'ahaied- 
wttrwry « iWh pfiee^pe^imafwiftalflm^ (or tor Whlcfi the* la no pfe-alloeated 
apace*. Tela ocacapl to Ideal 1* be uaad with **v*ml prior patent euamlaatonet 

• SBLMR - Safer Bitmap LDN Mtm* R**yi«( docket noci 1 

4 PLAtvS . Pr*naiy Local Mfrr&f Volume shadow [docket atOQ2Dt380| 

1 SLM * Snapshot LlldblMy MMJ^Hon {not '/fit auiwntted) 

< bwop - Backup Vtfndaw Qrantaft Protean (not yei aubmfitad) 

in which a*** atmae apae* (wuhaU: Ihe canVreima of LUN oopy seenee* pro- 
aaKlfiftinentOf prt-conngueauon) la unexpectedly and rernpwfcrllytartteaA needed 
within a diak a nary (aa oppoeed bo luntog to cwi&We* 11* unoorvenUortal uae of 
hoc spared**^, SpadrllcaHy. the pa tent trifled "Baacup vwndow OrtadraR 
ProtarikwV (BWOP) in wfticn a ona/iomer flhet 4aea mi have *«w«a luN copy at 
snopanot ruadlorwllty, or doe a not current* haw n a«! up for Zero Dowrtlme 
BacJtw) la about la exceed UieUf bectop window, inua toaVSng itta emlra baettupv 
AHR3 empowera. BWOP us> salvaga itm enidangered o^ckup ualng temporary ft&iv 
valaille bloraoa of aufSfiiefit capacoy. una AHRS o&neepl wouw toe a a^aiUBdahl 
oampe<IWe dlfierertlatar sAd polertiai flock- tstd apec 

i>ro^C:U EVAVSIO 

Producta EVAMlure 



XjAllAcCwnenta 



AliactnaeTtta 9g 1 0S. doe - 3rd 1)Q3 1206PM • ERS (Uploaded by &se> Coothmn) 



£2j DaaciJpUom^ri [nvenllon 



Pnbtoim soiwctf Ste the ewhed ERS. Serves Die pre Mem or a dak array net mewing any nan - 
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L3wcto9c-4.5 - 1 0> tnvtntioii DbaekMure Sysein 



P&0t2oL'4 



vODM*, urrammflted. wttaiotirtd ***** lb r which the amy «fwl« to 
icmpamry bul crfUcal laeutfc 

Prior SfttUlfcAie Si* tf* aBaehed ERS. Prior urayohava onty tfeJatreV) e*pe m*e FC rf*k drtvea 
lor mXiwoKUks *kx&Q*. 

Not New: 

• FC Dtofc aiTiyi 

- SATA OMk onvw 

- hkfti SWootntrqtied HSU (Ola externa* eoJT*pon*r*») 

- inira^uray uun *plb«lor* aaapetiou end tu« oopJat) 

• Irt1*r>air*y ItlNffapUctftan 

• AiitoJRAtO. dlikaniy RVwhteh move* data bthvMn RAID-1 ond RAID.5 dk* 
pcEipa. dtperelirg en Ulage petted* (aUD H 1*6* *oei f C dWfraJ 

• AutoiUN. ftoal SW bhlsh nloVo* m*a barmeeft HAJD-> and RAtD^dSHc 
p/flup* <flM 1 0k qpon rind 1 5* fpa), d ependhO an uaafla ptft*mi (MM *l N0h • 
ttnw FC did*) 

Description fint cht aBACfted ERS. 

Rrifiottre-eiead Mferanchlcffl Storage MenagefMhl (KEM) **hfiA a dbk array 
utilizing tolh PC in* 8ATA d bk ffllwea be new. Ih th* ttrtttl irray FW 
eot*d a five the SAT* s tonga ■» laKORumtledAjnatrticlurM and only uao ft tea 

i Lew uaflffs niea (tolerant o( lower peftonfhonce) 

• Temporary r>* oiocat). i*xaromin«l non-tvoliUJe etofageihal may or ma/ 
not m ero-eUass&ed mto apedBe LUN* 

d aBLMR • Sater Blmap UIN Mirror Reaynet "0011 27C) 

o PLMVS - PrMry Local Mirror Volume 3*idbw 11C0201MD] 

e SLM • Bntpohot UabOky MUkjaUon (not vat iUlmtHlod) 

a SWOP - Barfuv W*d»w Owrtmn Protect (fx* inbnaiod) 

a ate, 

•* lnba«array LUN flhipthote 

• lr*i^r«Y Ml lun copies 

• WM-arwyLUNoopia* 

If U)a eaneapt wara an enesta r tot pit a alnoje related patent. I ftabtd 
Mva been teiapied to eornbtna the two. However, fie fed mat l equal r enaotea 
a) brlK J other patenta. aug^HH uwl d should net become artanctedndenBDed 
wun any one of them, 

Sea tta attached CftS 

TMA concept ki Iditl to be uood aflHi aeveraJ prior patent UMikMbfli. 

• SBLMR « Safer errmap LUN wmw Reaynepoofcet f W01 1 2T0J 

• PLMV& - Pttawiy Local Mkror Vofcime Shadow [deckel i 1 00201 MO J 

• SLM - Snepabot UebHiy Mnlgiitkai 4r»t yet bubntfted) 

• BWDP - B&c ku» VUndoM Ovvfdrbr) FV0WC4k>l <cic* tat submitted) 
• 

m^hlch axtit atorogr fi^aee (w&hovt tfie oon&fralnU of LLM copy iOt^OOk pft> 
nftlgnnanior pr»<onA0uralloft) K uaexoeciedty and tampoaarlly/Wllciiy iNd&d 
miitinadKkBrny, 



|*^jlm<enllan Ka[ory 



RtlOMlhed No 

Hwiourtced no 
MacJoaad No 



filed! 
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Disclose 4.5 - i4P Invention Piafckiairc Syflcm 3 rf 4 



Next Thrta MMMM No 

DMCrilMti Yes - ERS c<\tl\*4 AHIK3-£R£. 
SuBt NO 

oovwrtmem c^inaci no 

Rtklltd DlfcCtolUTC Yea - 1031 1270 - - SBLMR - S*i far iBUmp LUN M*ro* Retyhcf dock* 
f 1 00* 1270] * PLMVS - Primary Ueal Mifiw volume Ste*** letoeiwt 
ii 00201 3S0i Boih *eqi*t lomiporoiy ua* of non.voiflJHa die* on»/ amr^t »4olve 
« on Deal tfaia tnte B «y and** replication laoue. Alto wtf bo needed - SLM - 
Snflpsftcl UflHilliy MIUgHlDn piatyef ummllted} - BWOP - Backup wmdiritf 
Overt rail proifrcaort (not y«4 ftuDrnttoa} 

taoowlktfi WOrififtop NO 




00014392 



united Stale* [US* 
Jeffrey Dip^f^ra^ro HMrittt-Pacfcard copp** rfloWile- '. , 



United 3We*[US3 



win 



** Ma*oeJ 

DtfvefcM Packard 
Company 

TlmortMy Heiftted- 
Lyona Packard 
company 



WbrldwJda 




Aocofflftttftded E54S/N5S: Or*ift Storage DUrtOJon: Efrtsrpne* Storage 
Claialdeatlan 

Keyword a EVA mtarnai HSM 



Recommended Uflrfin osdm 
ErtUty 

Recommended Merlin com 

Re*fiomtiNe_a/Uomey Rtz 



HeViCM-POOkftJtt 0DDQ- 

Comdeny idsi 



n, Wteild*lde 
Oolllra C0QOCMQ31) 



arte stMmtfUd March 11.3003 1211 pm 
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legal Clerk 



tteNieti- 
Pfidart 

Company 



00O0- FL Wortdwl* 



PD Number 3C0311D26 
DAle RtWiwd by MtfCM7.2003 
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AHRS-ERS 



0 



External Reference Spedfication for: 
AHRS-Arr^based Hierartfiai Rotational Storage 

'a taeompm th* tifeebaure &y B* sam* name. Interred to supply aditetem data thai 
sameow rtlfed In tb* art coUtf u&» ihia ERS to Implemtrt a v^Wog mose!.] 



Thumbnail Sketch: TrKii 0 rui<:«k4ii^»i m^Kniv i/Ki^Mcai ««wno ^-©^^^^ 

during 

iris palurf J «*rto a dtooaniay gfcrifcna* d£«*fc jrigranftv. Thar n a htaorthflsii inter *rkwd cf km .pwM r- • 
irt ito c'fc flbta:i ^*HSm5! 553 .<ta iiSr*! frfccs'*htfi ear mump i«qi nwia*^iw»tf»ace rmc 
a iu£i) wxjfl d infljta Hot MEIh&hpa Jew uap& cau 

EWtft tinea cjocmai to to: anay art noc rwtf men am SiTA an -,*jUf$ *hx is. nmu it thn trwraraiihn: n**na 
F05CSana.WrA4^cii*rt-nil!««fir« BTOy.^tt«iimwa'ewis»#D'«itf'<«»iitanu BftrA storage la; to* 
kcok :uwcikt Mia ja* m F-YLj wd HE4.il* ore m rcian semfrfct * tea tfvfx tttrm wrt urp^tcfcicfc r«c4i 

jie n« abr/apnaris rcr cac'aWaica Jtwruw or n<n pttei>crt>rtn»toQ «itiiaoo tor torvfei* r.xic i* n a arc* 
a fccawl Tho con a* I s 4bdl b be itffid *n\n noun, irrto* oaJc/C a diwiw-ans 

• SftLMP. . 3a J w Bfcrat -LN M^r 5totyr>4 uttM. I0QH3701 
r PLMV& -Pilnuiy jCC^ Mirer V&uftw SHattw jdaciml* 

• 3LM • fttfiihccufcifcy winner mat >ufl smtmrtwil' 

• BWSr- . BuixUJ Win m* MMnH ^taqofcn gn4Ji >« liUknrrteH* 

rr niiuin grt» ^.^fl «wc« twllMd toe MWHStfW 0LW w ln*n«a .ipnoa-mtwdri # pw-KGfitylum go} It 
urw^uodadl* .mUTCUiOOfaia^ltiMlj, naaifitJ coin frdKk Ma? ^ow-Mirf lo na^rg w canadtf tit Uim*tWfi**\ 
jpc ^ lui fi|Uft (total t 33ttl(Eially. fr* finer I crl rtid Sacta^ wi f fcJ&w CVorcteft ^ tocp or. 1 (Ef AKFI la «<ttah a 
ocslcmor u ittf : onto irkat havxi 'JixnwiJ LuH jopy ar snapshtrf lUiiclJau)^ « dc«t nc^turcnCf titfit «Hd ID rcr Zchc. 
Dmnimo aaciuiO fis afoot* aurl Her Sramo wrxic*, 1n«» tone I) w *nH* ca^jn AhfiS cm^^ B/CT" dj- 
cahiagc irtfidnUahgp-eUtocliiiii wlDsicnaairt ^-^Dlte' WngQiDt«ultflan!caca£ir> rhcAHB&aifHnpl «duU bo 
a Iklfli^llfiiiri^iMTiiftHcviii <tnuruj0jJ)3rindpcUj*a' kxJtrCw; true 



Bob Cochran « hp rum** ca. wes pur^&v 1 n«fi«kntt kowb 431 



Jeff Fen'eira-Pii'o-HPRMwifr 

HPConfidemial 
HP-NSS R&D (NfllwoA Stofagfi Solutions) 
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revision history „. — — ■ — - * 

iik;ii.ixvkl introduction — — — — — 3 

WHAT'S NOT NEW HTttKBH ART) — — . —» - " J 

WHAT "IS* ,NKW - HIE PROWJSKD J\tPkOV£fcl£NTS — ~- 5 

Revision History 



HP-NSS R&D <tetwork Storage SokuDons) 
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Htflh-LevaH Introduction 



Tr*tf*tona3 d*k arrays have only 2 levrta erf hierarchical ataraoei 




mite patent de&cribea a dl«k««y ^ttonal ^toraga «6rarchy. Thai *a> a tferaredcally aifwlor 
level of lewHpnca f~ 1/3 ♦ 1* prfce of PC dtaka), tawer^eribemance Serial ATA «ISATA) 
vjhteh can be uaed far temporer^iiaa*peclad (but critical) atofaga ervffcx for HSNVtyp* tow u»*ge 
uaerdiata atnrana. 

SATA drivea «tf arraal to the array are net new (nor are SATA^nly ariaya*. Muftfld l& ne* Is the 
hferarchieeJ irnWna of FCrSCSi and SATA drfcea w*Na the * ame array . wlin me finftwwr* 
empowered to oifc* same SATAaiotape fcr lor/ acceaa GUBtonierdaie (« In FW4»*ed HfcM) 
and to reftatl *ame for critical ah&rt ten* and unpredictable storage reads that are not spproprtai* 
far volatile eaclie^an^^nanoty « rtfeh prbeJl^fbrmanca nota-volailla flfto/age (w which 
there la no ptf**Jlotattd apace). 

Trite concept ta kseai to be uaed wth aeueral prior patent at* nnbtetio hi in which ekisa ato/soe 
apace ^tHihaU the constraint of LUN copy licensee. pie-e&fifenmemL or pre-cenngijfaijan) la 
unexpectedly and'tamperartly/eatieaty needed **Hn ad*k array <e* apposed to rwina to 
consider litre wicanvesttona] use of hot fcparfc dlaka). Specmca&y. the patent etriJOed 'Badhua 
Window CftereraR Prelection* (6 WOP) In wNeha customer (thai does not have Itee^aed LUN 
copy or en&pahot ajneoonatry, or doe* not cwtrAty have it eel ca> fw Zero Downtttna Baekup) * 
about to exceed the* baefcup urfnflow, tta* being the entire backup. AHftS ampowMra BWOP to 
uivoaQeihe endangered backup ualrto temporary r^vetattte storage of aufnaerd capedly. 

the AHRS concept would be a al&nJBcantccrn^btVe tffterenttatar and potential tock-oul apec 
Cu&Loniera eUfiaeted to tna feature wound be In me mw and hfcrwwd range. Th* leetore could 
reauU In ooUlcw-conJlsurtaitona InvcrWro. aipjtfcaint prcduclAervfca* drag to eeveraS pa rla of MP. 

NOTE! ir (Ma Doncflft were an eaaBttr f&f Juit a alngle related patent, I would have been 
tempted in. combine the iwo> Hovtever, Che factual It equally enaUes aJ leasts other 
patenta, augpeati mat ft should not b^Dv^^r^pjeaJWcntiKtO wHh any oaear mem. 



HP-NSS R&D (NetwOffK Storage Solutions) 
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What 1 * Mot New - (Prior Art) 

• FCDtek arrays 

• SATAOtekDrtos 

• Host SW coniroied HSM (via wtemai compwionte) 

• Inira-array 1JUN replication (e.g. snapshots and Ml oophre) 

• irtex-array LLW replication 

• AutoRAlO, dl»k aitny FW which moves data bOW*«n RAilVI and RAlD-5 
Olak groups, dapandtno on usago patioms {still aB high-cost FC disks) 

• AilLo-LLlN, host SW which nwos lilea bofrteeft RAlO-1 and RAID-5 disk 
groups (and 10k fpm and tSk rpro), de ponding On usage patterns (still aU 
hlghrosiFCdtate) 



HF-N3S RSD (Network Stora&e SoliMtons) 
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HP CcnAdGrtiai ftigaS 3/25/2003 



Whai '"is" new - the Proposed Improvements 

Flrrawwa-based Hierarchical Storage Management (HSM) wtiWn a dfek array 
utilizing both FC and SATA dsk drivies would b& ww. In this context, array F W 
could savo ttio SATA sto/ag© as untariiralltoil/urtttructijrad and onry use II foi: 

« L0wU8s^euw(Wfa!fart cf tawarptrtormanca? 

• T<lMp arary {bur «r Blear), uncommlltad, nCHWdfeUOa borage Qui iruiy Or may not orv- 

* SfiLMR < Safer Bitmap UUN Mm R«iync(tD0llzrtq 

* PtWVS - Printer/ Local Mrrtt Velum &*flftW [1002313301 
•• SUA •< SACpehei UftbUty JttfipJbon yti ttuo&iiSed? 

HWOP - Backup Window Owdrsl PfctaOOrt (n« y*l mAroUted) 

* tta, 

- tntra-*r»y LUN fnepflhoo 
> Intra^arrayfiJl LUM caputs 

• Inter -array LUN copti 



TW* corbel tt Weal id be u*ed wWi Nv»n( prior patent *i4nllMtanK 

* SBLMR - Safe* dlmta LUN Mrrar Anyne|*Kft£l nODliaTOJ 
p PLMV& • Pr*T*ry let*) Mirror Vblunc Shadow {deckel 

> SLM « Snapshot Liability MiDpa ton (nol yet sutvnkled) 

* BVWOP - Battia? Wtaiow Overdraft PrwtdUon (rot yd iMkaIN) 

* etc- 

In which extra etarage oca* (without (He oonobatrrt* of LUn copy licensee, pre-aaaignmerii or 
jSrtj^firtD^aUor^ <a uvexpectedTy and 6«npo*a4ly*rWctty f*tdatf vrflWn t d!lk a*ray. 



tt»-N$S R&D (NeEwortc Storage Sotuik>rts) 
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Page 1 of I 



Ken Koestner 



From: "SCHULZEJARA (HP-F(CoH«ns,9Xl )" <lara.schulze@hp.com> 

To: -tfkK0QalnGr@kbpal6ritt.com> 

Sent: Monday, June 30. 5003 i 34 PM 

Attach: 2Q031102B.pdf; Supplemental Procedu res for new casee.pdf; RFQ 20031 1028,doc 

Subject RFQ for Naw HP case -20031 1026 



Ken, 

Cr*ot RH* fequestud that I forward the *bove referenced disclosure to you for drafting- 
Please And attached: 

• RFQ and letter of engagement 
m DiadosuTe 200311026 

• Supplement* J procedures for new cases 

Please confirm receipt of this wnsmission vin e-mail reply, 
thank you. 



9/15/7006 



-Page 18 of 18- 

PAGE 34/34 * RCVDAT 9/18/2006 8:07:01 PM [Eastern Daylight Time] k SVR:USPTO«EFXRF-316 * DN1S:2738300 * CSID:9492510260 1 DURATION (mm-ss):08-3& /697 ^ 21 



